Bromodeoxyuridine induces keratin protein synthesis at a posttranscriptional level in human lung tumour cell lines.
Keratin intermediate filaments are formed in epithelial cells in a cell- and tissue-specific manner, but much remains unknown regarding the mechanisms which control the synthesis of these proteins. We examined the effect of the differentiation modulation agent, bromodeoxyuridine (BrdU), on two human keratin-negative (by immunocytochemistry) lung cell lines, DLKP and H82, and showed immunohistochemically that treatment with 10 microM BrdU over 7 days induced K8 and K18 protein synthesis in both lines. Immunoprecipitation and Western blot analyses revealed low levels of K8 and K18 proteins in untreated cell homogenates. These levels increased following treatment with BrdU for 7 days. K8 and K18 mRNAs were detected by Northern blot and reverse transcriptase polymerase chain reaction analyses in both lines before BrdU treatment, but no increase in mRNA levels was observed in either cell line over 21 days of treatment. This suggests, firstly, that keratin synthesis is normally blocked at a posttranscriptional level in DLKP and H82 cells, and secondly, that BrdU can reverse this block. A549 is a human lung cell line which contains K8 and K18 proteins. Treatment with BrdU increased K8 and K18 protein levels in these cells. No corresponding increase in K8 mRNA levels occurred, while an apparent increase in K18 mRNA levels was detected. HL-60 is a leukaemic cell-line of haematopoietic rather than epithelial lineage which contains K8 and K18 mRNA transcripts prior to BrdU treatment, but does not contain keratin proteins. Again, K8 and K18 mRNA levels remained unchanged during BrdU treatment. However, neither K8 nor K18 proteins were detected following treatment, although BrdU is known to alter expression of other genes in HL-60 cells. BrdU thus appears to act at a posttranscriptional level and in an epithelial-specific manner to reverse a block in keratin synthesis in keratin-negative lung cancer cells and increase synthesis in keratin-positive lung cancer cells. This may represent a regulatory step in early lung development or a mechanism whereby tumour cells downregulate expression of a differentiated phenotype.